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@ Process for production of stabilized polycarnonate. 



(57) A process for the production of a stabilized polycarbonate which comprises melt-polycondensing an 
aromatic dihydroxy compound and a carbonic acid diester in the presence of a polycondensatton 
catalyst and then, after the reaction mixture shows an intrinsic viscosity of at least 0.1, adding at least 
one stabilizer selected from the group consisting of specific compounds having a sulfanate group and a 
sulfonic acid anhydride. group in an amount, of 0.01 to 500 ppm of a r^ycarbqnate to be formed, to form 
a polycarbonate having a desired intrinsic viscosity. 
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Detailed Description of the Invention 

This invention relates to a process for the production of a stabilized polycarbonate. More specifically, this 
invention relates to a process for the production of a stabilized polycarbonate excellent in melt stability, melt 
5 moldability, resistance to hydrolysis and hue. 

Polycarbonates are excellent in mechanical properties such as impact strength, etc. and in transparency, 
and find application in various fields. As a process for producing polycarbonates, there have been known an 
interfacial process in which a dihydroxy compound and phosgene are directly reacted and a melting process 
in which a dihydroxy compound and a carbonic acid diester are subjected to an ester interchange reaction under 
10 reduced pressure with heating. 

The latter melting process is preferable to the former interfacial process because a polycarbonate resin 
can be produced advantageously at low cost and without using a solvent such as methylene chloride or the 
like which is desirable from the environmental aspect. 

In a conventional process for producing a polycarbonate by melting, an alkali metal compound or an alka- 
15 line earth metal compound is usually used as a catalyst component. A polycarbonate resin obtained by using 
such a catalyst, however, involves problems that it lacks a melt stability due to the remaining catalyst, and that 
in melt-molding, part of the polycarbonate resin is sometimes thermally decomposed, its molecular weight is 
decreased, its transparency is decreased, the polycarbonate resin is colored, and so forth. 

Japanese Patent Publication No. 44,303/1979 discloses a method for stabilizing a polycarbonate resin in 
20 which methyl benzenesulfonate or a compound represented by the formula 



25 



S0 3 R 3 



wherein R t is a alky! group, and R 2 is a alkyl group, 
to a polycarbonate resin. The polycarbonate resin obtained by this method, however, tends to yellow in melt- 
molding and is still insufficient in resistance to hydrolysis. Accordingly, it is demanded to develop a polymeri- 
" 30 zation catalyst and additives or a polymerization technique to solve such problems. 

Japanese Laid-open Patent Application No. 171,024/1993 (Kokai Sho 64-13267) discloses a polycarbon- 
ate resin composition comprising 100 parts by weight of a polycarbonate resin, 0.1 to 20 parts by weight of a 
sulfonic acid phosphonium salt represented by the formula 

35 

R^-SOo-P^ 

40 YR 4 

R* 

wherein R 1 is a alkyl group or an aryl group; and each of R 2 to R 5 is independently H, a 
45 C n _ 10 alkyl group or an aryl group, 

and 0.01 to 3.0 parts by weight of a sulfur-containing ester compound. 

Japanese Laid-open Patent Application (Kokai) No. 14,267/1989 discloses a polycarbonate resin compo- 
sition corresponding to the above composition in which the sulfur-containing ester compound is replaced with 
a phosphite ester. 

50 The above two polycarbonate resin compositions containing the sulfonic acid phosphonium salt are both 

to impart an antistatic property, and for this purpose the sulfonic acid phosphonium salt has to be used in an 
amount as large as 0.1 to 20 parts by weight per 100 parts by weight of the polycarbonate resin; Therefore, 
this polycarbonate resin involves a problem that there occur results which are not necessarily desirable for im- 
portant basic properties of the polycarbonate resin, such as a hue and a resistance to hydrolysis. 

55 Japanese Laid-open Patent Application No. 9,285/1993 (Kokai Hei 5-9286) discloses a process for pro- 
ducing a polycarbonate, which comprises adding 0.05 to 10 ppm of a sulfonic acid compound represented by 
the formula 
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<R">, 

S0 3 R ( 



5 

wherein R 7 is a C,^ hydrocarbon group which may be substituted with halogen, R* is H or a 
C)_q hydrocarbon group which may be substituted with halogen, and n is an integer of 0 to 3, 
to a polycarbonate obtained by melt polycondensation of an aromatic dihydroxy compound and a carbonic acid 
diester. This document simply describes a compound having a primary alky) group as a compound in which 
10 the hydrocarbon group is an alkyl group. 

British Patent No. 808,488 specification discloses a process for the production of high-molecular- weight 
fiber and film forming polycarbonates by interested ication or polycondensation in the presence of basic cat- 
alysts which comprises neutralizing the catalysts in the course of or at the end of the interested ication or poly- 
condensation respectively by adding base-binding materials to the melt. Dialkyl sulphates such as dimethyl 
sulphate and dibutyi sulphate are shown as. the base-binding materials. 

British Patent No. 808,489 specification discloses also a process for the production of high-molecular- 
weight polycarbonates by interesterif ication. Towards the end of the interesterif ication, basic catalysts are neu- 
tralized with base-binding materials, especially volatile base-binding materials such as dimethyl sulphate. 

Japanese Laid-open Patent Application No. 17,564/1993 (Kokai Hei 5-1 7564) discloses a process for pro- 
ducing a polycarbonate, which comprises melt-polycondensing an aromatic dihydroxy compound and a car- 
bonic acid diester in the presence of a catalyst formed of a nitrogen-containing basic compound (1 st step), and 
then adding a nitrogen-containing basic compound at least once and further a sulfonic acid compound repre- 
sented by the formula 




(R : 

~ -S0 3 R ; 



wherein R 31 is a hydrocarbon group which may be substituted with halogen, R* is H or a 
hydrocarbon group which may be substituted with halogen, and n is an integer of 0 to 3, 
in an amount of 0.05 to 1 0 ppm of a polycarbonate to be obtained in 2nd and subsequent polymerization steps. 

It is an object of this invention to provide a process for the production of a stabilized polycarbonate. 

Another object of this invention is to provide a process for the production of a polycarbonate excellent in 
melt stability, resistance to hydrolysis, melt moldability and hue. 

The other objects and advantages of this invention will be made clear from the following explanation. 

In accordance with this invention, the above objects and advantages of this invention are achieved by a 
process for the production of a stabilized polycarbonate which comprises melt-polycondensing an aromatic di- 
hydroxy compound and a carbonic acid diester in the presence of a polycondensation catalyst and then, after 
the reaction mixture shows an intrinsic viscosity of at least 0.1, adding at least one stabilizer selected from 
the group consisting of 

a compound of the formula (I) 

Ai-(Yi-S03Xi) m (I) 
wherein A 1 is a hydrocarbon group having a valence of m, which may have a substituent, 
Y 1 is a single bond or an oxygen atom, 

X 1 is a secondary or tertiary monovalent hydrocarbon group, a metal cation of one equivalent 
an ammonium cation or a phosphonium cation, and 
m is an integer of 1 to 4, 

provided that when Y 1 is a single bond, ail of X 1 s in an amount of m cannot be metal cations of 
one equivalent, 

a compound of the formula (II) 

*X2-A2-Y1-S0 3 - (II) 
wherein A 2 is a divalent hydrocarbon group, + X* is a secondary, tertiary or quaternary ammonium 
cation or a secondary, tertiary or quaternary phosphonium cation, and 
Y 1 is as defined above, 
a compound of the formula (III) 
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A 3 -rXV(R-Yi-S0 3 -) n (|||) 
wherein A 3 is a hydrocarbon group having a valence of n, 

*X' is a secondary, tertiary or quaternary ammonium cation or a secondary, tertiary or Quin- 
ary phosphonium cation, y * y or Watern- 

5 R is a monovalent hydrocarbon group, 

n is an integer of 2 to 4, and 
Y 1 is as defined above, 

and 

a compound of the formula (IV) 

10 A5-Ad'-AMAd2-A5) f (IV) 

wherein A 5 is a monovalent or divalent hydrocarbon group, 
A 4 is a divalent hydrocarbon group 

« fisOoM, 

provided that when f is 0, -(AcP-A*), is a hydrogen atom or a bond between A« and A* in whirh 
A* is a divalent hydrocarbon group or a single bond ' wh,ch 

L^cTslily 0 - 01 l ° ^ ° f 3 PdyCarb ° nate t0 66 ^ 10 f ° rm 3 P^-bonate having a desired 
20 The process of this invention comprises, as stated above, melt-polymerizing an aromatic dihurim™ 

pound and a carbonic acid diester .n the presence of a ^condensation ca^Z JlT^ l^ 
mixture shows an intrinsic viscosity of at least 0. 1 . add ing at I east one stabilizer selected UoTZ ^ 7 
of the formulas (,) to (,V) in an amount of 0.01 to 500 PP m of a polycarbonate toT^l™^^* 
bonate having a desired intrinsic viscosity. paycar- 
25 The aromatic dihydroxy compound used in this invention is preferably a compound of the formula (A) 
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(A) 



In the above formula, X is 



_ i . 

r ' "O 



Cv-, -0-. 



5 «nt^" m S02 ' , in Ra 3nd RM * inde P endent| y * hydrogen atom, an alkyl group having 1 to 

5 carbon atoms or an aryl group having 6 to 10 carbon atoms which may be substituted ExamoZ 

Sin ! °T n . 6XamP,eS indude pent * ene and h ^""e gr^ EaS^ 

- exaMes " * e alM 9roup are meth * and ^^2T, 

Specif ic examples of the aromatic dihydroxy compound include bis(hydroxyaryl)alkanes such as bk/<u«, 
dmxyphenvljmethane. 1.1-bis(4-hydroxy P hen y ^than e> 2.2-bis(4-hydm^ 
phenyl)butane. 2.2-bi S (4-h y droxyphenyi)octane, bis(4-hydrox y phenyl)pTenylmeS 
methylphenyDpropane, 1.1-bis(4-h y droxy-tert-butylpheny1)pro P ane zrtT^w^^ 
nyDpropane; bis(hydroxyaryl)cyc.oa.k an es such as 1.1-bis(4-hydroxyphen^^^^^^ 
droxyphenyDcyclohexane; dihydroxyaryl ethers such as 4.4 -dihydroxydiphenyl elheTanT! 1^ 

djmethyld.phenyl sulfide; dihydroxydiaryl sulfoxides such as M'-dihydroxydiphenvl sulfox \d?Z \TJ*t 
drnxy-^-dimethyldiphenylsu^^^ 

4 a; 4 ; d 1 hydroxy-3.3'-dime t hy l di P heny.sulfone. Of these. 2.2-bis<4-nyd ro xypheny^ 
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These aromatic dihydroxy compounds can be used either singly or in combination 

The carbonic acid diester used in this invention is preferably an ester of aryl having 6 to 10 cars™ , 

set? havin9 1 ,o 5 catbon at ™ and cydoa,k * ^ 3 to 8 1 0 °f 

donate, dibuty, carbonate, and dicy^xy, carbonated? Z^Z^^ 

The amount of the carbonic acid diester used is 80 to 300 mol%, preferably 90 to 280 moIV «~ ■ » 
preferably 95 to 250 mol% of the above aromatic dihydroxy compound ' SPeCaiY 

In th.s invention, as a polycondensation catalyst used in this invention, those which qive a lo« , . 
polycarbonate polymer having good qualities from the aforesaid carbonic ac id diester and a omatt d h 1 
compound as starting materials with less side reaction is preferably used. For example atlast ot ^ * Z 
selected from the group consisting of an alkali metal compound, an alka.ine earth mete c^tpound a T 
trogen-conta,n.ng basic compound is preferably used as the polycondensation cataTvsL t^T f '"" 
use other catalysts concurrently with the above polycondensation cata.yst * advantageous to 

The alkali metal compound as the polycondensation catalyst includes hydroxides bicarbon.to* ^ 
ates^acetates. nrtrates, nitrites. su.fites. cyanates. thiocyanates. stearates.Chytid T^^TT 
genphosphates. bisphenol salts and phenol salts of alkali metals. Specific examp.es of t^TT 
pound include sodium hydroxide, potassium hydroxide, lithium ^Lj^Zt^Tj^L^ °T 
carbonate, lithium bicarbonate, sodium carbonate, potassium carbonate lithium caZnat e L 
potassium acetate, lithium acetate, sodium nitrate, potassium nitrate 

nitrite. lithfcm nitrite, sodium sulfite, potassium su^e. lithium su" f e , o Z^S^p^22' 

t ,um cyanate. sodium thiocyanate. potassium thiocyanate. .ithium thiocya^s^e^ 2? 

stearate. «,th,um stearate. sodium borohydride. lithium borohydride. potassium borohZde sS L^f T 

nylate. sodium benzoate. potassium benzoate. lithium benzoate, disodium Z^SZS^T 

hydrogenphosphate. di.ithium hydrogenphosphate. bispheno. A disodium sTb^ 

bispheno, A dilithium sa.t. phenol sodium salt, phenol potassium salt and #£^£ ,Pe *~ m ^ 

The alkaline earth metal compound as the polycondensation catalyst includes hydroxides bi«*« » 
carbonates, acetates, nitrates, nitrites, sulfites, cyanates. thiocyanates stearates w !' b '" rt>onales - 

kahne earth metal compound include calcium hydroxide, barium hydroxide, magnet S e 2 *~ 

cltZT T C ' Um kI^ 316 ' b3riUm biCarb ° nate ' m39neSium sLn Z d2^^2T 

carbonate, banum carbonate, magnesium carbonate, strontium carbonate, calcium acetetTbTiu^'^r 
magnesium acetate, strontium acetate, calcium nitrate, barium nitrate, magnesium nZT's^L TT' 
calcium nitnte. barium nitrite, magnesium nitrite, strontium nitrite, calcium cyanate l^^T^T' 
s,um cyanate. s rontium cyanate. ca.cium thiocyanate. barium thiocyanate. magnesium ^h^anTtrstZ 9 " 6 " 
th^cyanate. ca.c.m stearate. barium stearate. magnesium stearate and strontium stearaT 

Examples of the n.trogen-containing basic compound as the polycondensation catalyst include h„a 
-des of ammonium having alkyl. aryl and aralkyl groups, such as tetramethylammoni^ * ° X ~ 

tetr^ethyiammonium hydroxide (Et»NOH), tetrabutylammonium hydSe^ ^u^H) Id flll^^ 
momum hydroxide <^CH 2 ( M e) 3 NOH); tertiary amines such as trie.hylamine ^nb*^^ 
m l neandhexadecy.dimethy.amine;secondar y amin e s of the formula R°W" e ^ 
or ethyl, or an aryl group such as pheny. or toluyl); primary amines of the S^NH £ T 
defined above); imidazo.es such as 2-methy.imaazo.e and W^o^n i^ESZlZZ " 
methylammonium borohydride <Me<NBH 4 ). tetrabutylammonium borohydride (Bu!nbH 1^,^ ^ 
tetraborate (BU^BPh.) and tetramethy.ammonium tetraphenXraMMe^^ 

The other metal catalyst can be used concurrently with the above polycondensation catalvst p^m 
examples of the other metal catalyst include metallic elements of groupV.IB m^SotST^ ^ 
table and their compounds. ' ,VAana ,VB the penodic 

Examples of the metal compounds used as the polycondensation catalyst include ™r „ 
carboxytetes of zinc such as Zn(OAc) 2 and Zn(OBz), oxides and suLt*o?z^ 
d ™««°'*ncsuchasZn(OH) 2 ^^^^ 

and C^nOAc, alkoxides and aryloxides of zinc such asZnf.OcA hSSs^^SS^^ 1 ^ 
of zinc such as Zn(acac), and Znfoxinfc; aluminum compound ^rinSJ^^ 0 ^"* 
AipAc^and AI(OBz), oxides of aluminum such asAl 2 0 3 . hydroxides 

ZTn^Ti ?f 38 ^ a ' k0XideS 3nd ary ' 0XideS « a,uminum ■«* as 5S^SS7T 
and A.(OPh) 3 . and chelate compounds of aluminum such as A»<acac) 3 and AI(oxin, 3 ; gallium com^s e"^ 
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carboxylates of gallium such as Ga(OAc),. Ga(OB 2 ), and GaO(OAc). oxides of gallium such as Ga 2 0 3 hydro* 
.des of gal , urn such as Ga(OH),. organogallium compounds such as (CH 3 ) 3 Ga and-Ph 3 Ga. alkox des and ar" 
ylox.des of galhum such as Ga(OCH 3 ) 3 and Ga(OPh) 3 . and chelate compounds of gallium such as Gafacacl 
.nd,um compounds, e.g.. carboxylates of indium such as ln(OAc) 3 . oxides of indium such as ln ? 0 3 oroanoin' 
d,urn compoundssuch as (C^ln and Ph 3 ln. and chelate compounds of indium such as ln(acac) 3 germanium 
compounds, e.g.. carboxylates of germanium such as Ge(OAc) 4 and Ge(OBz) 4 . oxides of germanium such 2 

?C H\ Jltf r7r 9 !Trr SUCh 35 "* Ge( ° H) " or 9anogermanium compounds such S 

( * • [(C * H ^ Ge °l« and PWO) n , alkoxides and aryoxides of germanium such as GefOCH? 

and Ge(OPh) 4 ; tin compounds, e.g.. carboxylates of tin such as SnfOAcfc. Sn(OAc) 4 and Sn(OBz) 4 oraanott 
compounds such as (C 2 H 5 ) 4 Sn and Ph 4 Sn. organo.in oxides such as (C^Sn and Ph^n. organotinldrox 

ThT* ,ni ^ 9) h I"? l{Ci "> hSn0] " and [(C.HJPhSnOL organotin^box^^ 

(C 4 Hg) 2 Sn(OAc) J and dibutyltin laurate, oxides of tin such as SnO and Sn0 2 , hydroxides of tin such as SnfOH? 
and Sn(0H) 4 . and organotin alkoxides and aryloxides such as Sn(OCH 3 ) 2 , Sn(OCH) 3l Sn(0C 4 K) SnfOPh? 
Sn(OPh) 4 and <C 4 H 9 )Sn(OCH 3 ) 2 ; lead compounds, e.g.. carboxylates offcad such -. PbS^wSS^ 
Pb(OBz) 2> inorganic acid salts of lead such as PbC0 3 and'2PbC0 3 Pb<OH) 2 . complex compounds of lead suS 
as Na 2 [Pb(OH )6 ). oxides of lead such as PbO. Pb0 2 and Pbrffc, hydroxides of lead such SZfoH om an ^ 
lead compounds such as (C 4 H 9 ) 4 Pb. Ph 4 Pb and (C 2 H 5 ) 3 Pb(OAc). alkoxides and arytoxides of ead aZZat 
nolead such as Pb(OCH 3 ) 4 and Pb(OPh) 4 and (C 4 H 9)2 Pb(OPh) 2 ; and zirconium compounds, e g ZZJsZ 
of zrrcomum such as Zr(OAc) 4 and Zr(OB 2 ) 4 . oxides of zirconium such as Zr0 2 , alkoxides and arylox^ls of 
z^onium such as Zr^K,), and Zr(0Ph, 4> organozirconium compounds such as Zr(OAc) 3 < JcE^ 
ZrHjfn-C^Hsfc. and chelate compounds of zirconium such as Zr(acac) 4 . These catalysts can be used either *Z 
gly or in combination. enner sin- 

f Jh f^V™* ensati ™ "talyst can be used in an amount of 0.01 to 50 PP m of the polycarbonate to be 
formed. When the amount of the polycondensation catalyst is deviated from the above range there ocr,!,!! 
desirably the problems that an adverse effect is produced to properties of the obtained polycarbonate Ind Z. 

pdSnlte reaCti ° n d0CS iCien " y Pr ° Ceed ' maki " 9 " imp0ssible to form a high-molecular-weight 

When the aromatic dihydroxy compound and the carbonic acid diester are polycondensed in the presence 
of the above polycondensation catalyst, a dicarboxylic acid or a dicarboxylic acid ester may be contaLd £ 
amples of the d,carboxylic acid orthe dicarboxylic acid ester include terephthalic acid, isophthalic acid dinh'^i 
terephthalate and diphenyl isophthalate. ««»pnmaiic acd. d.phenyl 

When the above dicarboxylic acid or dicarboxylic acid ester is used concurrently with the carbonic acid 
d,ester, a po yester polycarbonate is obtained. The process for the production of the polycarbonate in hisT 
carCaL UnderSt °° d t0 indude the above for tne ProductioVof the polyester 

The dicarboxylic acid or the dicarboxylic acid ester can be used in an amount of 90 mol% or less B c ft p, ia ,, 
. 80 mol% or less of the aromatic dihydroxy compound. rnoi /o or less, espeoally 

The stabilizer used in the polycondensation reaction of this invention is represented bv the formula m 
(..). (I") or (.V). The stabilizer b added after an intrinsic viscosity of the po.ycondensate has eacSueS 
0.1. Hereinafter, the stabilizer will be explained. 1 

Stabilizer of the formula {1} 

AMYi-SOaXi)™ (I) 
wherein A' is a hydrocarbon group having a valence of m, which may have a substituent 
Y 1 is a single bond or an oxygen atom. 

Xi is a secondary or tertiary monovalent hydrocarbon group, a metal cation of one eauivalent 
an ammonium cation, or a phosphoniurh cation, and equivalent, 
m is an integer of 1 to 4, 

one equivalent™'^ ** * " " Si " 9 ' e ^ * ** am0Unt ° f m Cannot be metal <* 
Preferable examples of the hydrocarbon group having a valence of m include a saturated aliphatic hvdra. 
carbon group an aromatic hydrocarbon group and a saturated aliphatic-aromatic hydrocarbon group eachTf 
these groups having a valence of m. y p ' eacn of 

Y 1 is a single bond or an oxygen atom. 

Xi is a secondary or tertiary monovalent hydrocarbon group, a metal cation of one equivalent an ammo- 
mum cation or a phosphonium cation. '^anammo- 

The secondary or tertiary monovalent hydrocarbon group is, for example, preferably a secondary or ter- 
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tiary alkyl group of the formula (l)-d 



pi o 



10 



15 



20 



25 



- c — Rie (I)-d 

\" 

wherein R« is a hydrogen atom or an alkyl group having 1 to 5 carbon atoms 
R« is a hydrogen atom, a phenyl group or an alkyl group having 1 to 5 carbon atoms and R" is 
the same as or different from R'« and has the same definition as R*. 

provided that two of R'*, R« and R 17 cannot be hydrogen atoms 
Especially preferable is that each of R« and R» is independently a hydrogen atom, a methyl group an 
ethyl group or a propyl group, and R« is a methyl group or a phenyl group. ny. group, an 

Examples of the metal cation of one equivalent include alkali metal cations such as lithium sodium and 
potass-urn; 1/2 of alkaline earth metal cations such as calcium and barium; and 1/3 of t rival en^l cTtions 
such as aluminum. canons 

The ammonium cation includes, for example, a cation of the formula (l)-a 

R 2 

\ R 
R* 
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group. 



wherein each ofR\R2,R»andR« is independently a hydrogen atom or a monovalent hydrocarbon 

In the formula (l)-a preferable examples of the monovalent hydrocarbon group indicated by Ri, etc include 
i alky, group having 1 to 20 carbon atoms, an ary. group having 1 to 10 carbon atoms, and an eJ k ZT D 
iving 1 to 10 carbon atoms. Kyi 



an ; 
having 

The phosphonium cation includes, for example, a cation of the formula (l)-b 



... <D-b 



group 



N^R* 

wherejneachofrV.R«.R7andR«i8lndependentlyahyd^ 

In the formula (l)-b, examples of the monovalent hydrocarbon group indicated by R*. etc. are the same as 
those of the monovalent hydrocarbon group shown in the formula (l)-a. 

Of these examples of X', the secondary or tertiary alky) group, the alkali metal cation, the cation of the 
formula (l)-a and the cation of the formula (l)-b are preferable. ' 

In the formula (I), m is an integer of 1 to 4, preferably 1 or 2. 
• »■ Fo ^" venience sake - me compounds of the formula (I) are divided into two groups, according to the def- 
nbon of Yi: a compound group in which *i te a single bond and a compound group in which 7 fe an ^ 
atom. The compound group in which y b a single bond and m is 1, for example' is representee .by Z ISZ 

A' - SO;PO (|)-1 
wherein A 1 and X 1 are as defined in the formula (I). 
Of the compounds of the formula (l)-1. preferable is a compound wherein A' is a monovalent saturated 
al.phat,c hydrocarbon group or a monovalent saturated aliphatic-aromatic hydrocarbon group; especially pr* 
feraWe is a compound wherein A 1 is a group of the formula (l)-c especially pre- 
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. . . (I)-c 



wherein A 11 is an alky! group having 1 to 18 carbon atoms, and f is an integer of 0 or 1. 
The compound group in which Y 1 is an oxygen atom and m is 1 , for example, is represented by the formula 
(l)-2. 

A^-O-SOaX 1 (l)-2 
wherein A 1 and X 1 are as defined in the formula (I). 
Of the compounds of the formula (l)-2, preferable is a compound wherein A 1 is a monovalent saturated 
aliphatic hydrocarbon group; especially preferable is a compound wherein A 1 is an alkyi group having 1 to 18 
carbon atoms. 

Specific examples of the compounds of the formula (I) are as follows. 

Compounds of the formula (I) in which Y 1 is a single bond, X 1 is a secondary or tertiary monovalent hy- 
drocarbon and m is 1 : 

Benzyl benzenesulfonate, 2-phenyl-2-propyl benzenesulfonate, 2-phenyl-2-butyl benzenesulfonate, ben- 
zyl toluenesulfonate, 2-phenyl-2-propyl toluenesulfonate, 2-propyl-2-butyl toluenesulfonate, benzyl octylben- 
zenesulfonate, 2-phenyl-2-propyl octylbenzenesulfonate, 2-phenyl-2-buty1 octylbenzenesulfonate, benzyl do- 
decylbenzenesulfonate, 2-phenyl-2-propyl dodecyt benzenesulfonate, and 2-phenyl-2-butyl dodecylbenzene- 
sulfonate. 

Compounds of the formula (I) in which Y 1 is a single bond, X 1 is a phosphonium cation of the formula (I)- 
b and m is 1: 

Tetramethylphosphonium hexylsulfonate, 
tetraethylphosphonium hexylsulfonate, 
tetrabutylphosphonium hexylsulfonate, 
tetrahexyiphosphonium hexylsulfonate 
tetraoctylphosphonium hexylsulfonate, 
tetramethylphosphonium octylsulfonate, 
tetraethylphosphonium octylsulfonate, 
tetrabutylphosphonium octyisutfonate, 
tetrahexyiphosphonium octylsulfonate, 
tetraoctylphosphonium octylsulfonate, 
tetramethylphosphonium decyisulfonate, 
tetraethylphosphonium decyisulfonate, 
tetrabutylphosphonium decyisulfonate, 
tetrahexyiphosphonium decyisulfonate, 
tetraoctylphosphonium decyisulfonate, 
tetramethylphosphonium dodecyisulfohate, 
tetraetylphosphonium dodecylsutfonate, 
tetrabutylphosphonium dodecylsutfonate, 
tetrahexyiphosphonium dodecyisuffonate, 
tetraoctylphosphonium dodecylsulfbnate, 
tetramethylphosphonium hexadecyfsulfonate, 
tetraethylphosphonium hexadecylsutfonate, 
tetrabutylphosphonium hexadecylsutfonate, 
tetrahexyiphosphonium hexadecylsutfonate, 
tetraoctylphosphonium hexadecylsutfonate, 
tetramethylphosphonium benzenesulfonate, 
tetraethylphosphonium benzenesulfonate, 
tetrabutylphosphonium benzenesulfonate, 
tetrahexyiphosphonium benzenesulfonate, 
tetraoctylphosphonium benzenesulfonate, 
tetramethylphosphonium toluenesulfonate, 
tetraethylphosphonium toluenesulfonate, 
tetrabutylphosphonium toluenesulfonate, 
tetrahexyiphosphonium toluenesulfonate, 
tet raoct yl phospho nium toluen esulfonate , 
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tetramethylphosphonium dodecylbenzenesulfonate, 
tetraethytphosphoniumdodecyibenzenesulfonate, 
tetrabutylphosphonium dodecylbenzenesulfonate, 
tetrahexylphosphonium dodecylbenzenesulfonate, and 
tetraoctytphosphonium dodecylbenzenesulfonate. 

Compounds of the formula (I) in which Y 1 is an oxygen atom. X 1 is a secondary or tertiary monovalent 
hydrocarbon group and m is 1: {it is preferable that the total carbon number of A 1 and X 1 is 8 to 40.) 

Dibutyl sulfate, dipentyl sulfate, dihexyl sulfate, dioctyl sulfate, dinonyl sulfate, didecyl sulfate, ditrkiecyl 
suKate, ditetradecyl sulfate, dihexadecyl sulfate, dicyclohexyi sulfate, and dibenzyl sulfate. 

The alkyl group in these specific examples shall be understood to be a secondary or tertiary alkyl. 

Compounds of the formula (I) in which Y 1 is an oxygen atom, X 1 is a metal cation of one equivalent and m 

is 1: 

Sodium octyisulfate, potassium octylsulfate, cesium octylsulfate, lithium decyisulfate, sodium decyisulfate, 
sodium dodecylsulfate, potassium dodecylsulfate, lithium tetradecylsulfate, sodium tetradecylsulfate, potas- 
sium decyisulfate, lithium hexadecyisulfate, sodium oleylsulfate, and potassium hexadecyisulfate. 

Compounds of the formula (I) in which Y 1 is an oxygen atom and X 1 is an ammonium cation of the formula 
(l)-a: 

Ammonium salts such as ammonium octyisulfate, ammonium decyisulfate, ammonium dodecylsulfate and 
ammonium hexadecyisulfate; primary ammonium salts such as methylammonium hexylsulfate, methyiammo- 
nium octylsulfate, methylammonium hexadecyisulfate, ethylammonium hexylsulfate, butylammonium nonade- 
cylsulfate, hexyiamrnoniium octadecylsulfate, decylammonium ethylsulfate, decylammonium butylsulfate, de- 
cylammonium decyisulfate, dodecylammonium methyisulfate, dodecyiammonium ethylsulfate, dodecylammo- 
nium octylsulfate, tetradecylammonium butylsulfate, pentadecylammonium methyisulfate, hexadecylammoriH 
urn butyisulfate, hexadecyl ammonium octylsulfate, hexadecyl ammonium decyisulfate and hexadecyiammoni- 
um dodecylsulfate; secondary ammonium salts such as dimethyl ammonium hexylsulfate, di methylammonium 
octylsulfate, dimethylammonium tetradecylsulfate, diethylammonium octadecylsulfate, butylmethylammonium 
tetradecylsulfate, hexylmethyiammonium tetradecylsulfate, decyimethytammonium methyisulfate, decyiethy- 
lammonium ethylsulfate, decyimethytammonium octylsulfate, dodecylmethylammonium methyisulfate, tetra- 
decyfmethylammonium methyisulfate, tetradecyl ethylammonium ethylsulfate, pen tad ecylmethyi ammonium 
methyisulfate, pentadecylethyl ammonium ethylsulfate, hexadecyimethylammonium methyisulfate and hexa- 
dccylethylammonium ethylsulfate; tertiary ammonium salts such as trimethylammonium octylsulfate, trime- 
thylammonium decyisulfate, butyldimethylammonium decyisulfate, hexyldimethylammoniurn dodecylsulfate, 
decyldimethyiammonium methyisulfate, decyldimethylammonium tridecylsulfate, dodecyl diethylammonium 
ethylsulfate, dodecyldibutylammonium butylsulfate, dodecyidi methylammonium tetradecylsulfate, tetradecyl- 
dimethytammonium methyisulfate, tetradecyl met hylethylammonium methyisulfate, pentad ecyldi methylammo- 
nium ethylsulfate, hexadecyidimethyfammonium methyisulfate and hexadecyimethylethyi ammonium ethylsul- 
fate; and quaternary ammonium salts such as tetramethyfammonium hexylsulfate, tetraethylammonium tride- 
cylsulfate, butyltrimethylarnmonium octylsulfate, decyltrimethylammpnium methyisulfate, decyltriethylammo- 
nium ethylsulfate, decyltrimethylammonium hexadecyisulfate, pentadecyltrimethyiammonium methyisulfate 
and pen tad ecyldi met hylethylammonium ethylsulfate. 

Preferable of these compounds are lithium decyisulfate, sodium decyisulfate, sodium dodecylsulfate, po- 
tassium dodecylsulfate, lithium tetradecylsulfate, sodium tetradecylsulfate, lithium hexadecyisulfate, sodium 
oleylsulfate, dodecylammonium ethylsulfate, dodecylmethylammonium methyisulfate, dodecylmethylammoni- 
um methyisulfate, decylethylammonium ethyisuifate, tetradecytethylamr^ tetradecylmethy- 
lethylammonium methyisulfate. pentadecyiethyiammonium ethylsulfate, hexadecylmethylamrnonium methyi- 
sulfate, hexadecylethyiammonium ethylsulfate, decyldimethylammonium methyisulfate. hexadecykJimethy- 
laromonium methyisulfate, pentadecyldimethylammonium methyisulfate, hexadecylmethytethylammonium 
ethylsulfate, pentadecyldimethylethytammonium ethylsulfate, decyldimethylammonium tridecylsulfate, tetra- 
decyldimethylammonium methyisulfate, dodecyidiethylammonium ethylsulfate, tetradecyldiethyiammonium 
ethylsulfate, decyitrimethyiammbnium methyisulfate, pentadecyltrimethyiammonium methyisulfate and decyi- 
triethyiammonium ethyisuifate. 

Stabilizer of the formula (II) 

eX2-A*-Yi-S0 3 © (||) 
wherein A 2 is a divalent hydrocarbon group, 
®X 2 is an ammonium cation or a phosphonium cation, and 
Y 1 is as defined "above. 
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In the above formula (II), the divalent hydrocarbon group of A 2 is preferably a divalent saturated aliphatic 
hydrocarbon group, more preferably a divalent saturated aliphatic hydrocarbon group having 1 to 20 carbon 
atoms. 

e X 2 is an ammonium cation or a phosphonium cation. 

The ammonium ion is preferably a cation of the formula (ll)-a 

R e 

R 1 ° — N© (Il)-a 

R" 

wherein each of R 9 , R 10 and R 11 is independently a hydrogen atom or a monovalent hydrocarbon 

group. 

Examples of the monovalent hydrocarbon group of R 9 , etc. are the same as those shown in the above for- 
mula (l)-a. 

The phosphonium cation is preferably a cation of the formula (ll)-b 



R 12 

R 13 — P© — (Il)-b 

»«' 

wherein each of R 12 , R 13 and R 14 is independently a hydrogen atom or a monovalent hydrocarbon 

group. 

Examples of the monovalent hydrocarbon group of R 12 , etc. are the same as those shown in the formula 
(■H>. 

Specific examples of the compound of the formula (II) are as follows. 
^SOH-CH^-N^CHa)* e S0 3 -(-CH 2 ) r N« , (C 2 H 5 )3, 
©SOa-^CH^-^C^^SOa-t-CHJa-P^CeHs)^ 
eSOa-t-C^-N^t^HsJa^SOa-t-C^ns-^CeHs)^ 
©SOa^-CH^s-P^H^a. 

Stabilizer of the formula (111) 

AM^-tR-Yi-SoA 
wherein A 3 is a hydrocarbon group having a valence of n, 
©X 3 is an ammonium cation or a phosphonium cation, 
R is a monovalent hydrocarbon, 
n is an integer of 2 to 4, and 
Y 1 is as defined above. 

The hydrocarbon group having a valence of n, which is indicated by A 3 , is preferably a saturated aliphatic 
hydrocarbon group, an aromatic hydrocarbon group or a saturated aliphatic-aromatic hydrocarbon group, each 
of these groups having a valence of n. 

Examples of the ammonium cation and the phosphonium cation of ®X 3 are the same as those shown in 
the formulas (ll)-a and (ll)-b. 

R is the monovalent hydrocarbon group. Preferable examples of the monovalent hydrocarbon group in- 
clude alkyl, aryi and aralkyt groups. Preferably, the alkyi group is an alkyl group having 1 to 20 carbon atoms, 
the aryl group is an aryl group having 1 to 20 carbon atoms, and the aralkyl is an aralkyl group having 1 to 20 
carbon atoms. 

n is 2, 3 or 4, and Y 1 is a single bond or an oxygen atom as defined above. 
Specific examples of the compound of the formula (III) are as follows. 

Compounds of the formula (III) in which Y 1 is a single bond, ®X 3 is an ammonium cation of the formula (II)- 
a and n is 2: 
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[ (CH3) 3 N3-(CH 2 Ko-t^(CH3)3l- <CH,-@-SCP,) a . 

[ (CH 3 )3N0-(CH 2 )xo-N e (CH 3 )3]- (C 12 H 2 *-<o}-SCP3) 2 . 

i (CH 3 )3i^-(CH 2 ) 1 o-l^(CH 3 ) 3 ]- (C ie H 3i -@>-SCp3) 2 . 

I (CH a )^-(CH 2 ), 0 -i^(CH 3 )3l- (CH 3 -<O>-SC03) 2 . 

I (CH 3 ) 3 ^-(CH 2 ) 1S -I^(CH3) 3 ]- (C 12 H 2B -^)-SC33) 2 . 

[ (CH 0 )3N9-(CH 3 )x 0 -N©(CH3)3)- (C ie H3a-g)-SC33) 2 . 

[ (C<H e ) 3 i^-(CH 2 ) 1 o-^>(C.He)o)- (CHo-^}-SCe 3 ) 2 , 

| (C.H e ) 3 t^-(CH 2 ) 1 o-I^(C 4 He)3l- (C l2 H 28 -<0)-ScP3) = . 

[ (C.H e ) 3 l^-(CH=)xo-l^(C.H e )3]- (C lB H 31 -@-S(0 3 ) = . 

Compounds of the formula (III) in which Y 1 is an oxygen atom, *X» is an ammonium cation of the formula 

(ll)-a and n is 2: 

l(CH3)3Ne-(CH 2 ) ) o-N®(CH3)3](C 1 5H3 1 -SOe 4 ) 2 , 
KCH3)3N»-(CH 2 ),rN»(CH 3 ) 3 ](C 15 H3,-SOe 4 ) 2 , 

l^H^jNa-tCH^io-N^H^]- (C ns Hj 1 -SO e 4 )2. ...... 

Compounds of the formula (III) in which Y' is a single bond. ®X> is a phosphonium cation of the formula 

(Il)-b and n is 2: 

[ ( C 4 H* ) aF^- ( CH 2 ) xo-P© (C«H* ) 3 ] • ( CH 3 - (0>-S0© 3 ) a . 
I <C*H.)»F©-(CHa)»o-iG<C*lU)»]- (C 12 H 3e -<(o)-SCp3) 2 , 
I (C-.H.)3P©-(CH a )xo-^(C*H»)3l- (C lB H 3i -(o)-S033) 2 . 
|(C e Hs)aP©-(CH 2 )xo-P®(C.H 8 )»]- (CH 3 -(o)-SCP3) 2 . 
i(CeH«)3P®-(CH 2 ) 1 o-F©(C e H B )3]- ( C 12 H 20 -<0> - SC03 ) * . 
[(CeH e )3F©-(CH 2 ) l o-Fe(CeH 6 )3)- (C 16 H 3 x-©-S033) 2 . 

Compounds of the formula (III) in which V is an oxygen atom, ®X3 is a phosphonium cation of the formula 

(ll)-b and n is 2: 

I(C 4 H 9 ) s P®-(CH 2 ) l o-P®(C 4 H 9 ) 3 ](C 15 H3i-SOe 4 ) 2 , 

KC^WiPMCHaJw-P^C^J-tCtBHsi-SO®^ 
Stabilizer of the formula (IV) 

AS-Adi-AMAcP-Afy 
wherein A 5 is a monovalent or divalent hydrocarbon group, 
A 4 is a divalent hydrocarbon group, 

each of Ad 1 and Ad 2 is independently an acid anhydride group selected from the group consisting 
of -SCs-O-SCy. -SOa-O-CO- and -CO-O-Sbj-. and £ is 0 or 1. 

provided that when £ is 0. -(A<P-A5)£ is a hydrogen atom or a bond between A 4 and A*, in which 
A 8 is a divalent hydrocarbon group or a single bond. 

For convenience sake, the compounds of the formula (IV) can be grouped into three compound groups 
according to the definition of £ : 
a compound of the formula (IV)-1 

A'-Adi-A^Ad^AS (IV)-1 
wherein A 4 , Ad 1 and Ad 2 are as defined in the formula (IV), and A« is a monovalent hydrocarbon 

group, 

a compound of the formula (IV)-2 

A^Ad'-A 4 -H (IV)-2 
wherein A 4 and Ad 1 are as def ined in the formula (IV), and A 5 is a monovalent hydrocarbon group, 
and a compound of the formula (tV)-3 
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(IV) -3 



wherein A 4 and Ad' are as defined in the formula (IV). and A* is a divalent hydrocarbon group or 

3 "I? the^foJmulas (IV), (IV)-1 and (IV)-2, preferred examples of the monovalent hydrocarbon group of A 5 in- 
clude an alkyl group, an aryl group or an aralkyl group. Preferably, the alkyl group is an alkyl group having 1 
to 20 carbon atoms, the aryl group is an aryl group having 1 to 20 carbon atoms, and the aralkyl group is an 
aralkyl group having 1 to 20 carbon atoms. «.. _.., . 

In the formula (IV) and (IV>3, preferred examples of the divalent hydrocarbon group of A* include an a»- 
kvlene group an arylene group and an aralkylene group. Preferably, the alkylene group is an alkylene group 
having 1 to 20 carbon atoms, the arylene group is an arylene group having 1 to 20 carbon atoms, and the aral- 
kvlene group is an aralkylene group having 1 to 20 carbon atoms. 

A* is a divalent hydrocarbon group, and examples thereof are the same as those of the divalent hydrocar- 

Eachof Ad 1 and Ad 2 is independently an acid anhydride group selected from the group consisting of -SCV 
O SO SO O-CO- and -CO-0-SO r . The acid anhydride group is an acid anhydride group (-SO^O-SOr) 
between sulfonic acids or an acid anhydride group (-S0 2 -0-CO- or -CO-0-SO r ) between sulfonic acid and 

carboxylic acid. ... .. , _ ... 

Such a sulfonic acid compound includes monovalent and divalent sulfonic acid compounds. Specific ex- 
amples of the sulfonic acid compound include methylsulfonic acid, ethylsulfonic acid, propylsulfonic acid, bu- 
tvlsulfonic acid, hexylsuHonic acid, decylsulfonic acid, hexadecylsulfonic acid, benzenesulfonic acid, p-tolue- 
nesulfonic acid, dodecylbenzenesulfonicacid. octadecylbenzenesulfonic acid, benzenedisulfon.c acid andtol- 

uenedisulfonic acid. ..... _l a- j j 

Likewise the carboxylic acid compound includes monovalent and divalent carboxylic acid compounds. 

Specific examples of the carboxylic acid compound include acetic acid, propionic acid, butyric acid, valeric 

acid, stearic acid, myristic acid, oleic acid, benzoic acid, phenylacetic acid, toluic acid, succinic acid, glutaric 

acid' adipic acid, phthalic acid, isophthalic acid and terephthalic acid. 
Specific examples of the compound of the formula (IV) are as follows. 
Compounds of the formula (IV)-1 : 

CHo-@>-SO=-0-O a S-@-SO=-0-0 3 S-(^CHo. 
CH3-CO-0-0 2 S-@>-S0 2 -0-OC-CH 3 . 
<@,-C0-O-0 2 S-®-S0 2 -0-OC-<J5) . 
H 3 C-S0 2 -0-0C C0-0-0 2 S-H 3 C , 

CH, ( CH* (.-SOs-O-OC^CO-O-OaS- <CH* ) .CH, . 



^-so a -o-oc^,co-o-o a s-(oj) . 

CH 3 -{o)-S0 2 -0-0C^^^C0-0-0 2 S-<^o)-CH3, 

c* 2 h 28 - <^so 2 -o-occo-o- O^S^o)-^^ 



Compounds of the formula (IV)-2: 
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(CHjSO^O. (CHjCHjSO^O. (CH 3 (CH J ) 3 S0 2 ) 2 0. 

(CH 3 (CH 2 ) e S0 2 ) 2 0. ( (O)— S0 2 ) 2 0. 
(CH 3 -<o)-S0 2 ) 2 0. (C 12 H 2O -(o)-S0 2 ) 2 0, 
CH 3 (CH 2 )S0 2 



CH 3 -(o) -S0 2 ^ 

CH 3 -<5)-S0 2 CHo-CO. 
0 

Ci 2 H 2O -@-S0 2 / . CH 3 (CH 2 ) e S0 2 " 

CH3-CO CHo-CO^ 

. 0 0 



CHa-CO^ \2/" C0 \ 

j — y 0 

Ci 2 H 2S -\Oj>-S0 2 , CH 3 (CH 2 ) e -S0 2 

<o)-co^ <o)-co^ o 

<q)-S0 2 ^ , CH 3 -(5) -S0 2 ^ . 
Compounds of the formula (IV>-3: 

i°r ° t°t ^° 

so/' , ^^so* f / C0 \ 

C* 2 H 2S _^C0 CH 2 0 

T°T > i i 

^O^SOa , CH 2 so 3 . 

\ / 

CH* 

Among the stabilizers of the formulas (I) to (IV), phosphonium salt or ammonium salt type stabilizers (X 1 , 
X 2 and X 3 in the formulas (I) to (ill) is a phosphonium cation or an ammonium cation) are especially stable even 
above 200°. 

In the process of this invention, at least one stabil izer selected from the group consisting of the compounds 
of the formulas (I) to (IV) is added in an amount of 0.01 to 500 ppm, preferably 0.01 to 300 ppm f more preferably 
0.01 to 100 ppm of the polycarbonate to be formed. 

It is advisable that the stabilizer is used in an amount of 0.5 to 50 mols per md of the polycondensatkm 
catalyst 

The stabilizer is added after the polycondensate shows an intrinsic viscosity of at least 0.1, for example, 
at least 0.2, preferably at least 0.3. The addition of the stabilizer deactivates the polycondensation catalyst, 
thereby forming a polycarbonate having a desired intrinsic viscosity. 

When the desired intrinsic viscosity of the polycarbonate to be formed is within the range of 0.3 to 1.0, it 
is advisable that the stabilizer is added after the polycondensate shows an intrinsic viscosity of, for example, 
at least 0.3. 

A method for adding the stabilizer to the polycondensate is not limited in particular. For example, while a 
polycarbonate as a reaction product is in a molten state, the stabilizer may be added thereto, or after the poly- 
carbonate is once pelletized and then remelted, the stabilizer may be added thereto. In the former method, 
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while the molten polycarbonate after the polycondensation reaction, which is a reaction product, in a reactor 
or an extruder is still in the molten state, the stabilizer may be added, followed by peiletizing the resulting poly- 
carbonate through an extruder. Or while the polycarbonate obtained by the porycondensation reaction is pel- 
letized through the extruder from the reactor, it can be kneaded with the stabilizer to obtain the final polycar- 
bonate. 

In the process for the production of the polycarbonate in this invention, it is also advisable to add an epoxy 
compound along with the above stabilizer. On this occasion, an epoxy compound having at least one epoxy 
group in one molecule is used. Specif ic examples of the epoxy compound include an epoxidized soybean oil, 
an epoxidized linseed oil, phenyl glycidyl ether, allyl glycidyi ether, tert-butylphenyl glycidyl ether, 3,4-epoxy- 
cydohexylmethyl-3 t 4'-epoxycyclohexyl carboxylate, 3,4-epoxy-6-methylcydohexy^methyl-3^4 , -epoxy-6•- 
methylcyclohexy! carboxylate, 2,3-epoxycydohexylmethyl-3\4^epoxycyclohexy» carboxylate, 4-(3,4-epoxy-5- 
methylcyclohexyiJbutyl-S'^'-epoxycyclohexyl carboxylate, 3,4-epoxycyclohexylethylene oxide, cyclohexyime- 
thyl-3,4-epoxycyclohexyt carboxylate, 3,4-epoxy-6-methylcyclohexylmethyl-6-rnethylcyclohexyl carboxylate, 
bisphenol A glycidyl ether, tetrabromobisphenol A glycidyl ether, diglycidyl phthalate, diglycidyl hexahydroph- 
thalate, bis-epoxydicyciopentadienyl ether, bis-epoxyethyiene glycol, bis-epoxycyclohexyl adipate, butadiene 
diepoxide, tetraphenyiethylene epoxide, octyl epoxyphthalate, epoxidized polybutadiene, 3,4-dimethyM,2- 
epoxycyclohexane, 3,5-dimethyM,2-epoxycydohexane, 3-methy1-Mert-butyM,2-epoxycydohexane, octa- 
decyl-2,2-dimethyl-3,4-epoxycydohexy1 carboxylate, N-butyl-2,2-dimethyl-3 t 4-epoxycyclohexyl carboxylate, 
cydohexy1-2-methyl-3,4-epoxycydohexyl carboxylate, N-butyl-2-isopropyl-3,4-epoxy-5-methylcyclohexyl 
carboxylate, octadecyl-3,4-epoxycyclohexyl carboxylate, 2-ethylhexyl-3\4'-epoxycyck>hexyi carboxylate, 4,6- 
dimethyl^^epoxycyclohexyl-S'^'-epoxycyclohexyl carboxylate,4,5-epoxytetrahydrophthalic anhydride, 3- 
tert-butyl-4,5-epoxytetrahydrophthalic anhydride, diethyl-4,5-epoxy-cis-1,2-cydohexyl dicarboxylate, and di- 
n-butyl- 3-tert-butyl-4,5-epoxy-cis-1 ,2-cyclohexyl dicarboxylate. 

They may be used either singly or in combination. Of these compounds, the alicyclic epoxy compounds 
are preferable, and 3,4-epoxycydohexyimethyl-3\4'-erx>xycydohexyl carboxylate is especially preferable. 

In this invention, the epoxy compound is added in an amount of 1 to 2,000 ppm, preferably 1 to 1 ,000 ppm 
of the polycarbonate. 

When the epoxy compound is added in the above range of the amount the stabilizer is, even if it exces- 
sively remains in the polycarbonate, reacted with the epoxy compound to deactivate the excessive stabilizer, 
whereby the polycarbonate excellent in hue stability and heat resistance and having improved water resistance 
in particular is finally obtained. 

In the process for the production of the polycarbonate in this invention, a phosphorus compound may be 
also added along with the above stabilizer. Examples of the phosphorus compound include phosphoric acid, 
phosphorous acid, hypophosphorous acid, polyphosphoric acid, a phosphate ester, and a phosphite ester. 

Specific examples of the phosphate ester include trialkyl phosphates such as trimethyl phosphate, triethyl 
phosphate, tributyl phosphate, trioctyl phosphate, tridecyl phosphate, trioctadecyl phosphate, distearylpen- 
taerythrityl diphosphate, tosyJ<2-chioroethyl) phosphate, and tris(2,3-dichloropropyl) phosphate; tricycloalkyl 
phosphates such as tricyclohexyi phosphate; and triaryl phosphates such as triphenyl phosphate, tricresyl 
phosphate, tris{nonylphenyl) phosphate and 2-ethylphenyldiphenyt phosphate. ^ 

As the phosphite ester, a compound of the following formula can be mentioned. " 
P{OR% 

wherein each of R 1 s is independently an alicyclic hydrocarbon group, an aliphatic hydrocarbon 
group or an aromatic hydrocarbon group. 

Specif ic examples of the compound of the above formula include trialkyl phosphites such as trimethyl 
phosphite, triethyl phosphite, tributyl phosphite, trioctyl phosphite. tris(2-ethylhexyi) phosphite, trinonyi phos- 
phite, tridecyl phosphite, trioctadecyl phosphite, tristearyl phosphite. tris<2-chloroethyi) phosphite and tris(2,3- 
dichloropropyl) phosphite; tricycloalkyl phosphites such as tricyclohexyi phosphite; arylalkyl phosphites such 
as triphenyl phosphite, tricresyl phosphite, tris(ethylphenyi) phosphite, tris(2,4-di-tert-butylphenyl) phosphite, 
tris(nonylphenyl) phosphite and tris(hydroxyphenyl) phosphite; and arylalkyl phosphites such as phenyididecyl 
phosphite, diphenyldecyl phosphite, diphenyiisooctyl phosphite, phenylisooctyt phosphite and 2-ethylhexytdi- 
phenyl phosphite. 

Further examples of the phosphite ester include distearyipentaerythrityl diphosphite, and bis(2,4-di-tert- 
butylphenyl)pentaerythrityl diphosphite. 

Of these compounds, tris(2,4-di-tert-butylphenyl) phosphite is especially preferable. 

These compounds can be used either singly or in combination. They may be added either separately or 
simultaneously. In this invention, the phosphorus compound can be added in an amount of 10 to 1,000 ppm, 
preferably 50 to 500 ppm of the polycarbonate resin. 

In this invention, a method for adding the epoxy compound and the phosphorus compound to the polycar- 
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bonate as a reaction product is not limited in particular. For example, they may be added while the polycar- 
bonate as the reaction product is in the molten state or after the polycarbonate is once pelletized and then 
remeited. In the former method, while the molten polycarbonate after the polycondensation reaction, which is 
the reaction product, in the reactor or the extruder is still in the molten state, the epoxy compound and the 
phosphorus compound are added thereto, followed by pelletizing the resulting polycarbonate through the ex- 
truder Or while the polycarbonate obtained by the polycondensation reaction is pelletized through the extruder 
from the reactor said compounds can be added thereto and the mixture be kneaded to obtain the final poly- 
carbonate. 

On this occasion, the epoxy compound and the phosphorus compound may be added either simultane- 
ously or separately. Further, when these compounds are added in combination, the order of their addition is 
not restricted in particular. 

In this invention, the above- obtained polycarbonate may contain a heat stabilizer, an ultraviolet absorber, 
a mold release agent a colorant, an antistatic agent, a slip agent, an antilocking agent, a lubricant an anti- 
fogging agent, a natural oil, a synthetic oil, a wax, an organic filler, and an inorganic filler in such ranges as 
net to impair the object of this invention. The additives may be added either simultaneously with, or separately 
from, the aromatic dihydroxy compound. 

Examples of the heat stabilizer include a phenolic stabilizer, an organic thioether-type stabilizer, and a hin- 
dered amine- type stabilizer. 

Examples of the phenolic stabilizer include n-octadecyl-3-(4- hydroxy- 3\5'-di-tert-butylphenyl) propionate, 
tetrakis[methylene-3-(3',5'-dhtert-butyl-4-hydroxyphenyl) propionatejmethane, 1 ,1 ,3-tris(2-methy>-4- 
hydroxy-5-tert-buty1pheny1)butane, distearyl(4-hydroxy-3-methyt-5-tert-butyl)benzy1 malonate, and 4-hydrox- 
ymethyl-2,6-di-tert-butylphenoi. They may be used either singly or in combination. 

Examples of the thioether-type stabilizer include dilauryl-thiodipropionate, distearyl thiodipropionate, di- 
myristyl-S^-thiodipropionate, ditridecyt-3,3'-thiodipropionate, and pentaerythritol-tetrakis-O-laurylthiopro- 
ptonate). They may be used either singly or in combination. 

Examples of the hindered amine-type stabilizer include bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, 
bis(1 ,2,2,6,6-pentamethyi-4-piperidyl) sebacate, 1-[2-{3-(3,5-di-tert-butyl-4-hydroxyphen 
hy|]-4-{3-(3,5-d^tert-butyl^hydrox^ 8-benzyl-7 f 7r9,9- 
tetrarnethyf-3^rtyl-1 t 2,3-triazaspiro(4,5]undecane-2,4-dione t 4-benzyloxy-2,2,6,6-tetramethylpiperidine, 2- 
(3,5-di-tert-butyi-4-hydroxybenzyi)-2-n-butylmalic a cid-bis(1, 2,2,6,6- pentamethyl-4- pi peridyi), and tetra- 
kis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butanetetracarboxylate. 

They may be used either singly or in combination. The heat stabilizer is used in an amount of 0.001 to 5 
parts by weight preferably 0.006 to 0.5 part by weight more preferably 0.01 to 0.3 part by weight per 1 00 parts 
by weight of the polycarbonate. 

Such a heat stabilizer may be added in a solid state or in a liquid state. It is advisable that the heat stabilizer 
is added while the polycarbonate is in a molten state between cooling in the f inal polymerization reactor and 
pelletizing. This decreases the number of heat exposures that the polycarbonate undergoes. Further, in heat 
treatment such as extrusion molding or pelletizing, the polycarbonate can suppress heat decomposition be- 
cause it contains the heat stabilizer. 

The ultraviolet absorber may be a general ultraviolet absorber, and is not limited in particular. Examples 
of the ultraviolet absorber include a salicylic acid-type ultraviolet absorber, a benzophenone-type ultraviolet 
absorber, a benzotriazole-type ultraviolet absorber and a cyanoacryiate-type ultraviolet absorber. 

Specific examples of the salicylic acid-type ultraviolet absorber include phenyl salicylate and p-tert-butyl- 
phenyl salicylate. Examples of the benzophenone-type ultraviolet absorber include 2,4-dihydroxybenzophe- 
none, 2-hydroxy-4-methoxybenzophenone, 2 t 2'-dihydroxy-4-methoxybenzopbenone, 2,2'-dihydroxy-4,4'-di- 
methoxybenzophenone. 2-hydroxy-4-methoxy-2'-carboxybenzophenone, 2-hydroxy-4~methoxy-5-sutfoben- 
zophenone trihydrate, 2-hydroxy-4-n-octoxybenzophenone, 2,2\4.4 -tetrahydroxybenzophenone, 4-dodecy- 
loxy-2-hydroxybenzophenone. bis(5-benzoy1-4-hydroxy-2-methoxyphenyl)methane, and 2-hydroxy-4-me- 
thoxybenzophenone-5-sulfonic acid. 

Examples of the benzotriazole-type ultraviolet absorber include 2-(2'-hydroxy-5 -methyiphenyl)benzo4ria- 
zole, 2-(2-hydroxy-3\5 , -di-tert-butylphenyl)benzotriazole, 2-(2 , -hydroxy-3'-tert-butyl-5 , -methy1phenyl)-5- 
chlorobenzotriazole, 2-(2*-hydroxy-3\5 , -di-tert-butyl phenyl)-5-chlorobenzotnazole f 2-(2 , -hydroxy-5'-tert-oc- 
tyiphenyl)benzotriazole f 2-(2*-hydroxy-3',5 T -dhtert-amylphenyl)benzotriazole, 2-I2 , -hydroxy-3 , -(3 M t 4 H ,5" f 6''. 
tetrahydrophthalimidomethylJ-S'-methylphenyllbenzotriazole, and 2,2'-methylenebis[4-(1 ,1 ,3,3-tetramethyl- 
butyl)-6-(2H-benzotriazol-2-yl)phenol]. 

Examples of the cyanoacrylate-type ultraviolet absorber include 2-ethylhexyt-2-cyano-3,3-diphenyl acryl- 
ate, and ethyl-2-cyano-3,3-diphenyi acrylate. They may be used either singly or in combination. 

The ultraviolet absorber may be used in an amount of usually 0.001 to 5 parts by weight preferably 0.005 
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to 1.0 part by weight more preferably 0.01 to 0.5 part by weight per 100 parts by weight of the polycarbonate . 

The mold release agent may be a general mold release agent, and is not limited in particular. Examples 
of a hydrocarbon-type mold release agent include natural and synthetic paraffins, polyethylene waxes, and 
fluorocarbons. 

Examples of an aliphatic acid-type mold release agent include higher aliphatic acids and hydroxyaliphatic 
acids such as stearic acid and hydroxystearic acid. Examples of an aliphatic acid amide- type mold release 
agent include stearic acid amide and ethylenebisstearoamide, and alkylenebis aliphatic acid amides. 

Examples of an alcohol-type mold release agent include aliphatic alcohols such as stearyl alcohol and cetyl 
alcohol, polyhydric alcohols, polyglycols and polyglycerols. 

Examples of an aliphatic acid ester-type mold release agent include aliphatic acid lower alcohol esters such 
as butyl stearate and pentaerythritol tetrastearate, aliphatic acid polyhydric alcohol esters, and aliphatic acid 
polyglycol esters. 

Examples of a silicone-type mold release agent include silicone oils. 
They may be used either singly or in combination. 

The mold release agent can be used in an amount of usually 0.001 to 5 parts by weight, preferably 0.005 
to 1 part by weight, more preferably 0.01 to 0.5 part by weight per 100 parts by weight of the polycarbonate. 

The colorant may be either a pigment or a dyestuff . The colorant include inorganic and organic colorants, 
and both of them may be used. Their use in combination is also available. 

Examples of the inorganic colorant include oxides such as titanium dioxide and red oxide, hydroxides such 
as alumina white, sulfites such as zinc sulfite, selenides, phthalocyanines such as iron blue, chlomates such 
as zincchlomate and molybdate red, sulfates such as barium sulfate, carbonates such as calcium carbonate, 
silicates such as ultramarine blue, phosphates such as manganese violet, carbon such as carbon black, and 
metallic powders such as bronze powder and aluminum powder. 

Specific examples of the organic colorant include nitroso-type colorants such as naphthol green B, nitro- 
type colorants such as naphthol yellow S, azo-type colorants such as lithol red, bordeaux 10B, naphthol red 
and chromophthal yellow, phthalocyanine-type colorants such as phthalocyanine blue and fast sky blue, and 
condensed polycyclic colorants such as indanthone blue, quinacridone violet and dioxazine violet. 

These colorants may be used either singly or in combination. The colorant can be used in an amount of 
usually 1 x 10 6 to 5 parts by weight, preferably 1 x 10- 5 to 3 parts by weight, more preferably 1 x 10-* to 1 part 
by weight per 100 parts by weight of the polycarbonate. 

The polycondensation reaction of the aromatic dihydroxy compound and the carbonic acid diester can be 
conducted under the same conditions as hitherto known polycondensation reaction conditions of an aromatic 
dihydroxy compound and a carbonic acid diester. Specifically, the reaction is first conducted at a temperature 
of 80 to 250°C, preferably 100 to 240°C, more preferably 120 to 230°C for a period of 0 to 5 hours, preferably 
0 to 4 hours, more preferably 0.25 to 3 hours under normal pressure. Then, while the pressure of the reaction 
system is reduced, the reaction temperature is elevated to conduct the reaction of the aromatic dihydroxy com- 
pound and the carbonic acid diester. Finally, the polycondensation reaction of the aromatic dihydroxy com- 
pound and the carbonic acid diester is conducted at a temperature of 200 to 320°C under reduced pressure 
of 1 mmHg or less. 

The above reaction of the aromatic dihydroxy compound and the carbonic acid diester may be conducted 
either continuously or batchwise. A reactor used in the above reaction may be a tank-type, a tube-type or a 
column-type reactor. 

In accordance with this invention, when the stabilizer selected from the compounds of the formulas (I) to 
(IV) is used in producing the polycarbonate by the melt polymerization of the aromatic dihydroxy compound 
and the carbonic acid diester in the presence of the catalyst, the polycarbonate excellent in heat stability, melt 
moldability, resistance to hydrolysis and hue can be produced. 

EXAMPLES 

This invention will be illustrated by referring to the following Examples. However, this invention is not limited 
to these Examples. 

In said Examples, the polycarbonate was measured for intrinsic viscosity [IV], melt viscosity change rate, 
properties after heat aging and resistance to hydrolysis, according to the following methods. 
Intrinsic viscosity [IV]: 

An intrinsic viscosity [IV] was measured in methylene chloride at 20°C (dl/g). 
Melt viscosity change rate: 

A change of viscosity was measured at 270°C for 30 minutes using an RAA-type flow analyzer of Rheo- 
metrics to find a change rate per minute. This change rate becomes a parameter of catalyst deactivation. 
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Properties after heat aging: 

A polymer was subjected to heat aging at 320°C for 15 minutes, and the properties after heat aging was 
evaluated according to an IV decrease rate (%) and a change of hue. 
Resistance to hydrolysis: 

5 A polymer was reacted in a water seal autoclave at 1 25°C for 20 hours to find a rate of main chain breakage 

(%)- 

Examples 1 to 33: 

10 2,2*-Bis(4-hydroxyphenyl)propane [bisphenol A] (228 parts by weight), 214 parts by weight of diphenyi car- 

bonate and a predetermined amount of a catalyst shown in Table 1-1 to Table 1-11 were charged into a reactor 
fitted with a stirrer, a pressure reduction device and a distillation column. They were stirred in an N 2 atmosphere 
at 180°C for 30 minutes and dissolved. 

Then, the mixture was reacted at the same temperature for 1 hour under reduced pressure of 100 mmHg 

15 while distilling off phenol. Further, while the temperature was elevated to 200°C, the pressure was reduced 
to 30 mmHg, and the reaction was performed at the same temperature for 1 hour under the same pressure. 
The reaction system was further heated to 280°C, and the pressure was reduced to 0.5 mmHg. The reaction 
was performed at the same temperature for 1 hour under the same pressure to obtain a resin. 

The intrinsic viscosity (IV) before stabilizer addition of the above resins was measured. The results are 

20 shown in Tables 1-1 to 1-11. 

Subsequently, each stabilizer of the kind and amount shown in Tables 1-1 to 1-11 was added to the resins 
in the molten state, and they were mixed under reduced pressure for a predetermined period of time. Then, 
the molten resins were fed into a twin-screw extruder (L/D=20 ( barrel temperature 290°C) by a gear pump. At 
this time, predetermined amounts of a phosphorus compound or a phenolic compound were added to the resins 

25 as required. 

The finally-obtained polycarbonate resins were measured for intrinsic viscosity (IV), hue, melt viscosity 
change ratio, properties after heat aging and. resistance to hydrolysis, and the results are shown in Tables 1- 
1 to 1-11. 

30 Example 34: 

A polycarbonate was produced in the same manner as in Example 1 except that the reaction time at 2S0°C 
under 0.5 mmHg in Example 1 was changed from i hour to 20 minutes. 

The properties of the obtained polycarbonate resin was measured in the same manner as in Example 1. 
35 The results are shown in Table 1-12. 

Example 35: 

A polycarbonate was produced in the same manner as Example 8 except 268 parts by weight of 1 ,1 -bts(4- 
40 hydroxyphend)cyclohexane was used instead of 228 parts by weight of 2 ,2'-bis(4-hydroxyprtenol) propane. 
The properties of the resulting polycarbonate resin are shown in Table 1-12. 
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Claims 

1. A process for the production of a stabilized polycarbonate which comprises melt-polycondensing an aro- 
so malic dihydroxy compound and a carbonic acid diester in the presence of a polycondensation catalyst and 

then, after the reaction mixture shows an intrinsic viscosity of at least 0.1, adding at least one stabilizer 
selected from the group consisting of 
a compound of the formula (I) 

A^-SOPO)., (I) 
wherein A' is a hydrocarbon group having a valence of m, which may have a substituent, 
Y 1 is a single bond or an oxygen atom, 

X' is a secondary or tertiary monovalent hydrocarbon group, a metal cation of one equiva- 
lent, an ammonium cation or a phosphonium cation, and 
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mis an integer of 1 to 4. 
provided that when Y 1 is 
alent, 

a compound of the formula (II) 



provided that when Y 1 is a single bond, all of X's in an amount of m cannot be metal cation* 
of one equivalent, ,ons 



♦X2-A2-Yi-S0 3 - (II) 
wherein A 2 is a divalent hydrocarbon group, 

+ X2 is a secondary, tertiary or quaternary ammonium cation or a secondary tertiary or oua 
ternary phosphonium cation, and ' 
Y 1 is as defined above, 
a compound of the formula (III) 

AM + X*) n - (R-Y^SOaln (III) 
wherein A 3 is a hydrocarbon group having a valence of n, 

+ X3 is a secondary, tertiary or quaternary ammonium cation or a secondary tertiarv or qua 
ternary phosphonium cation, 7 M 

R is a monovalent hydrocarbon group, 
n is an integer of 2 to 4, and 
Y 1 is as defined above, 

and 

a compound of the formula (IV) 

A5-Ad 1 -A 4 -(Ad*-A 5 ) f (IV) 
wherein A 5 is a monovalent or divalent hydrocarbon group, 
A 4 is a divalent hydrocarbon group, 

each of Ad* and Ad* is independently an acid anhydride group selected from the grouo con- 
sisting of -SOz-OSOr , -SCVO-CO- and -C00-S0 2 -, and 
I isOort, 

provided that when t is 0, -<Ad*-A*) f is a hydrogen atom or a bond between A 4 and A* in 
which A 6 is a divalent hydrocarbon group or a single bond, 

in an amount of 0.01 to 500 ppm of a polycarbonate to be formed, to form a polycarbonate having a desired 
intrinsic viscosity. y w 

The process of Claim 1, wherein the stabilizer is a compound of the formula (I). 

The process of Claim 2, wherein A' in the formula (I) is a saturated aliphatic hydrocarbon group ah aro- 
matic hydrocarbon group or a saturated aliphatic-aromatic hydrocarbon group, each of these groups hav- 
ing a valence of ra K 

The process of Claim 2, wherein Xi in the formula (I) is a secondary or tertiary alkyl group an alkali metal 
cation, an ammonium cation of the formula (l>a . 



©N. 

R 



R 1 



wherein each of R\ R* R3 and f** is independently a hydrogen atom or a monovalent hy- 
drocarbon group, J 

or a phosphonium cation of the formula (l)-b 
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G P 

P ^ R , ... (i>-b 

R° 

drocbo 3 ,C re ' n "* ""^ an<< * ° — « • — — »,,- 

5. The process of Claim 2, wherein m in the formula (I) is 1 or 2. 

6. The process of Claim 1, wherein the stabilizer is a compound of the formula (l)-1 

Ai-SOjX' (|)-1 
wherein A' and X 1 are as defined in the formula (I): 

7. The process of Claim 6. wherein A' in the formula (l)-1 is a group of the formula (l)-c 



A 3 -r-r^, , , (J) _ c 



wherein A" is an alky) group having 1 to 18 carbon atoms, and t is an integer of 0 or 1. 

8. The process of Claim 1 , wherein the stabilizer has the formula (l)-2 

A1-OSO3X1 (|)-2 
wherein A 1 and X 1 are as defined in the formula (I). 

9. The process of Claim 8. wherein * in the formula (l)-2 is an alkyl group having 1 to 18 carbon atoms. 

10. The process of Claim 1 , wherein the stabilizer is a compound of the formula (II). 

11. ™epiocesscrfaaim10.wher^^ 

1 \c^h^ 

RiO ^ N0 ~ ... (II)-a 



R 

carbon group ^ * *" " independent, y a or a monovalent hydro- 

or a phosphonium cation of the formula (ll)-b 

R" 

....(II)-b 



carbon group!"*" - " * *" "* * independent, y a ^rogen atom or a monovalent hydro- 

34 
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13. The process of Claim 1. wherein the stabilizer is a compound of the formula (III). 

14. The process of Claim 13, wherein A 3 in the formula (III) is a saturated aliphatic hydrocarbon group, an 
aromatic hydrocarbon group or a saturated aliphatic-aromatic hydrocarbon group, each of these groups 
having a valence of n. 

15. The process of Claim 1 3, wherein *X 3 in the formula (III) is a secondary, tertiary or quaternary ammonium 
cation of the formula (ll)-a or a phosphonium cation of the formula (ll)~b. 

16. The process of Claim 13, wherein R in the formula (III) is an aJkyl group, an aryi group or an aralkyl group. 

17. The process of Claim 1, wherein the stabilizer is a compound of the formula (IV). 

18. The process of Claim 17, wherein A 5 in the formula (IV) is an alkyt group, an aryl group or an aralkyl group. 

15 19. The processor Claim 17, wherein A 4 in the formula (IV) is an alkylene group, an arylene group or an araJ- 
kylene group. 

20. The process of Claim 17, wherein t in the formula (IV) is 0 and -(Ad'-A*) r is a hydrogen atom. 

2Q 21. The process of Claim 1, wherein the polycondensation catalyst is selected from the group consisting of 
an alkali metal compound, an alkaline earth metal compound and a nitrogen-containing basic compound. 

22. The process of Claim 1, wherein the polycondensation catalyst is used in an amount of 0.01 to 100 ppm 
of the polycarbonate to be formed. 

23. The process of Claim 1 , wherein the stabilizer is used in an amount of 0.5 to 50 mols per mole of the poly- 
condensation catalyst 
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24. The process of Claim 1 , wherein the stabilizer is added after the polycarbonate shows an intrinsic viscositv 
of at least 0.2. y 

25. The process of Claim 1, wherein the stabilizer is added after the polycarbonate shows an intrinsic viscosity 
of at least 0.3. 

26. The process of Claim 1 , wherein the desired intrinsic visocisty of the polycarbonate to be formed is in the 
55 range of from 0.3 to 1 .0. 



40 



45 



50 



55 



32 



EP 0 640 646 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 94 30 6165 



Canary 



DOCUMENTS CONSIDERED TO BE R ELEVANT 

Citaboa »f 



•r 



it wits UcMiM. when Mnr tpi Uu, 



P 



EP-A-0 520 805 (GE PUSTICS JAPAN LIMITED) 

* claims 1-9 * 
& JP-A-5 009 285 (...) 

DATABASE WPI 
Week 9332, 

STJ-zMSSi 1 "* 10 " Ltd " London, GB; 

& JP-A-5 171 024 (MITSUBISHI KASEI CORP.) 
" abstract * ' 

EP-A-0 023 650 (BAYER) 
j* claim 1 * 

IUS-A-4 476 275 (GIDDINGS ET AL.) 
* claim 1 * 



Rdrvaac 

to 



1-7, 
21-26 



1-7, 
21-26 



U-7, 
21-26 



1-7, 
21-26 



EP-A-0 435 124 (GE PLASTICS JAPAN LIMITED) 1-7, 

21-26 



THE HAGUE 



op brail 



18 November 1994 



category of cited documents 

V : aankabriy tatanat u caabM 

O : i — - — -* - 
P: 



CLASSIFICATION OF THE 
AmJCATTQN gaLCU» 



C08K5/42 

C08G64/30 

C08K5/53 



TECHNICAL FIELDS 
SEARCHED CbLCU) 

C08K 
C08G 



Andn'ollo, G 



I : !SE ZJ^H ****** 



of tfca sut* turn Umlfy, 



33 



